










SURQRXQFHG DEXQGDQFH RI ROGHU ZRPHQ UHODWLYH WR ROGHU PHQ FKDUDFWHUL]H WKH
GHPRJUDSKLF GHYHORSPHQW RI LQGXVWULDOL]HG FRXQWULHV  %RWK DJLQJ DQGIHPLQL]DWLRQ
VWURQJO\LQIOXHQFHWKHWUDQVSRUWDWLRQGHPDQGVRIWKHIXWXUH$VSHRSOHDJHWKHLUGULYLQJ
DELOLWLHVGLPLQLVKOHDGLQJWRGULYLQJUHGXFWLRQDQGXOWLPDWHO\GULYLQJFHVVDWLRQ0RUHRYHU









H[SHFWDQFLHV DUH VXEVWDQWLDOO\ KLJ KHU WKDQ WKRVH RI PHQ WKHUH LV VXEVWDQWLDOO\ OHVV
















VHJPHQWV RI WKH SRSXODWLRQ 0RVW QRWDEOH DPRQJ WKHVH IDFWRUV DUH WKH GLVSHUVLRQ RI XUEDQ
GHYHORSPHQWDQGJURZWKDQGWKH DEVHQFHRULQDGHTXDF\ RISXEOLFWUDQVSRUWDWLRQ7KHFXOWXUH
VXUURXQGLQJ WKH DXWRPRELOH ZLWK LWV VXJJHVWLRQV RI IUHHGRP DXWRQRP\ DQG KHLJKWHQHG VHOI
HVWHHPIRVWHUHGWKHSV\FKRVRFLDOFDUGHSHQGHQFHHYHQIXUWKHU*RUKDP
$XWRPRELOH UHOLDQFH LV SHUYDVLYH DPRQJ DOO VHJPHQWV RI WKH SRSXODWLRQ LQFOXGLQJ WKH
HOGHUO\)RUH[DPSOHLQWKH8.SHUFHQWRIDOOWULSVE\PHQRYHUZHUHE\FDU
 ,QWKH86








DQG HYHQWXDOO\ HYHQ ZLWK FRPSOHWH GULYLQJ FHVVDWLRQ ,Q WKLV FDVH DOWHUQDWLYH WUDQVSRUWDWLRQ
PRGHV DQGRU DGMXVWPHQWV LQ DFWLYLW\ SDWWHUQV DUH QHFHVVDU\ WR HQVXUH VSDWLDO PRELOLW\ DQG
LQGHSHQGHQFHRIWKHHOGHUO\,QRUGHUIRUVRFLHW\WRSODQDGHTXDWHO\IRUWKHIXWXUHPRELOLW\QHHGV
RI WKH HOGHUO\ LW LV WKXV SDUDPRXQW WR JHW D EHWWHU XQGHUVWDQGLQJ RI WKH IXWXUH GHPDQG IRU
DXWRPRELOHDOWHUQDWLYHV





DQG WKH UHVXOWLQJ JHQGHU GLIIHUHQFHV LQ QRQDXWRPRELOH GHPDQG ± DQ LVVXH WKDW JDLQV SLYRWDO
LPSRUWDQFHJLYHQWKHIHPLQL]DWLRQRIWKHHOGHUO\SRSXODWLRQ,QDGGLWLRQWKHSDSHUDOVRDUJXHV












WRZDUGV DQ DJLQJ RI WKHLU SRSXODWLRQV  0RUHRYHU WKH FRPSRVLWLRQ RI WKH JURZLQJ HOGHUO\
SRSXODWLRQLVQRWDPLUURULPDJHRIWKHSRSXODWLRQDWODUJHEXWLV±LQDOOLQGXVWULDOL]HGFRXQWULHV±
FKDUDFWHUL]HG E\ LPEDODQFHV LQ WKH VH[ UDWLR ZLWK DQ LQFUHDVLQJ SURSRUWLRQ RI ZRPHQ ZLWK
LQFUHDVLQJDJH%RWKWUHQGVWKHDJLQJRIWKHSRSXODWLRQDVZHOODVWKHIHPLQL]DWLRQRIWKHHOGHUO\
SRSXODWLRQKDYHLPSOLFDWLRQVIRUIXWXUHWUDQVSRUWDWLRQGHPDQGV
























WKH SRSXODWLRQ RI WKH 8QLWHG 6WDWHV ZLOO VWLOO EH VXEVWDQWLDOO\ \RXQJHU WKDQ LWV (XURSHDQ
FRXQWHUSDUWV
7KHUH DUH WZR PDLQ IDFWRUV FRQWULEXWLQJ WR WKH RYHUDOO DJLQJ RI WKH SRSXODWLRQ LQ
LQGXVWULDOL]HG FRXQWULHV GHFOLQHV LQ PRUWDOLW\ DQG SURORQJHG SHULRGV RI ORZ IHUWLOLW\ 0RUWDOLW\




VKRZQ LQ )LJXUH  VLPLODU DGYDQFHV LQ OLIH H[SHFWDQFLHV DUH FKDUDFWHULVWLF IRU DOO (XURSHDQ
FRXQWULHV
9HU\ ORZIHUWLOLW\ ± RIWHQIDUEHORZUHSODFHPHQWOHYHO




KDYH VHHQ LQ (XURSHDQ FRXQWULHV)LJXUHVKRZVWKHFRPSDULVRQZLWKWKHGHFOLQHLQ,WDOLDQ




LPPLJUDQWV  0RUHRYHU LPPLJUDQWV RIWHQ KDYH KLJKHU IHUWLOLW\ :DOGRUI  DQG WKXV DOVR
FRQWULEXWHLQGLUHFWO\WRDGHFHOHUDWHGDJLQJSURFHVV&RQVHTXHQWO\LPPLJUDWLRQFRXQWULHVOLNHWKH
8QLWHG 6WDWHV KDYH D \RXQJHU SRSXODWLRQ WKDQ (XURSHDQ FRXQWULHV HVSHFLDOO\ WKRVH WKDW
H[SHULHQFHGHPLJUDWLRQXSWRWKHVVXFKDV,WDO\6SDLQDQG*UHHFH
3URMHFWLQJWKHSRSXODWLRQDJHVWUXFWXUHLQWRWKHIXWXUHLWEHFRPHVREYLRXVWKDWWKHRYHUDOO























DXWRPRELOH DOWHUQDWLYHV LI WKH\ ZLVK WR PDLQWDLQ DQ DFWLYH OLIH ,Q WKH 86 DQG DOO (XURSHDQ
FRXQWULHVWKHROGHVWROGFXUUHQWO\PDNHXSPRUHWKDQSHUFHQWRIWKHROGHUSRSXODWLRQ8QOLNH
WKH(XURSHDQFRXQWULHVWKH86ZLOOHYHQWXDOO\IDFHDGUDVWLFLQFUHDVHLQWKHSRSXODWLRQRIWKH
ROGHVWROG ZKHQ WKH EDE\ERRPZLOO UHDFK WKH KLJKHVW DJH FRKRUWV ERRVWLQJ WKHVKDUHRIWKH
ROGHVWROG)RUH[DPSOHLQWKH86WKHVKDUHRIWKHROGHVWROGDPRQJWKHROGHUSRSXODWLRQLV
SUHGLFWHGWRULVHIURPDERXWSHUFHQWLQWRSHUFHQWLQ+LPHV






























7KH IHPLQL]DWLRQ RI WKH ROGHU SRSXODWLRQ JDLQV DGGHG VLJQLILFDQFH VLQFH OLYLQJ
DUUDQJHPHQWVDQGPDULWDOVWDWXVGLIIHUDORQJJHQGHUOLQHV,QJHQHUDOROGHUPHQDUHPRUHOLNHO\WR

















$OWKRXJK GULYLQJ D FDU LV W\SLFDOO\ QRW LQFOXGHG LQ WKH OLVW RI$'/V
 WKH WUDQVSRUWDWLRQ
OLWHUDWXUH VLPLODUO\ VXJJHVWV JURZLQJ KHDOWK SUREOHPV WKDW PLJKW LPSDLU GULYLQJ DV SHRSOH DJH






)RU WKH FXUUHQW JHQHUDWLRQ RI ROGHU SHRSOH IRU ZKRPWKH DXWRPRELOH LV WKH GRPLQDQW
PRGHRIWUDQVSRUWDWLRQVXFKDQWLFLSDWHGOLPLWDWLRQVPD\UHGXFHWKHLUPRELOLW\WKDWLVVRQHFHVVDU\
IRUWKHLUVRFLDODQGHPRWLRQDOZHOO EHLQJ&DUS3DUNHUHWDO2ZVOH\6PLWKDQG










































SDUWLFXODU DXWRPRELOH RZQHUVKLS DQG OLFHQVLQJ KDV LQFUHDVHG VXEVWDQWLDOO\ IRU ZRPHQ 5RRW
6DQGTYLVW,QWKH1HWKHUODQGVIRUH[DPSOHZRPHQRIDOODJHVZHUHWKHPDLQ





WKH SRLQW WKH\ UHWLUH±LQ WHUPV RI \HDUV RI GULYLQJ H[SHULHQFH HGXFDWLRQ SURIHVVLRQDO


















2YHU WLPH SHRSOH QRW RQO\ DJH EXW WKHLU VWDWH RFFXSDQF\ PD\ FKDQJH DV ZHOO :LWK
UHVSHFWWRWKHGULYLQJVWDWXVVWDWHVLWLVLPSRUWDQWWRQRWHWKDWWKHWUDQVLWLRQEHWZHHQVWDWHVLVQRW





6FKRHQ  :LOOHNHQV   7KH PXOWLVWDWH OLIH WDEOH VWDUWV ZLWK D V\QWKHWLF FRKRUW DQG
GHVFULEHV YLD DJHVSHFLILF WUDQVLWLRQ SUREDELOLWLHV WKH FKDQJLQJ VL]H DQG FRPSRVLWLRQ RI WKH
V\QWKHWLFFRKRUWRYHUWLPH$VVXFKWKHPXOWLVWDWHOLIHWDEOHDOORZVXVWRGHULYHIRUH[DPSOHWKH
SURSRUWLRQRIROGHU SHRSOHLQHDFKGULYLQJVWDWXVVWDWHDWHDFKDJHDQGWKHH[SHFWHGWLPHWREH




8QIRUWXQDWHO\ WKH GDWD QHFHVVDU\ WR HVWLPDWH WKH WUDQVLWLRQ SUREDELOLWLHV GR QRW H[LVW
,GHDOO\ORQJLWXGLQDOGDWDDUHUHTXLUHGWKDWDOORZWKHG\QDPLFSURFHVVRIGULYLQJVWDWXVWUDQVLWLRQV
ZLWKLQVPDOOXQLWVRIWLPH± VXFKDVDPRQWKRUDZHHN± WREHGHVFULEHG/RQJHUWLPHXQLWVPD\







,Q OLJKW RI WKH GDWD SDXFLW\ WKH IROORZLQJ DQDO\VLV IRFXVHV SULPDULO\ RQ HVWLPDWLQJ WKH
HIIHFWRIWKHSURMHFWHGSRSXODWLRQVWUXFWXUHVL]HDQGFRPSRVLWLRQE\ILYH\HDUDJHVH[FRKRUWV







VWDWHV DUH FROODSVHG LQWR WZR VWDWHV GULYLQJDQGUHGXFHGGULYLQJDQGVWRSSHGGULYLQJ
0RUHRYHU LW LV DVVXPHG WKDW  HYHU\ SHUVRQ LV D GULYHU DW DJH   WKH SUREDELOLW\ RID
WUDQVLWLRQIURPµVWRSSHGGULYLQJ¶WRµGULYLQJ¶LV]HURIRUDOODJHVDQGIRUERWKPHQDQGZRPHQ
















[ [ G[ 
 6 6
LVDQLQGLFDWLRQRIWKHGHPDQGIRUQRQDXWRPRELOHWUDQVSRUWDWLRQDPRQJWKHHOGHUO\7KHZLGHU
WKH JDS EHWZHHQ 6[ DQG 6[
 WKHJUHDWHUWKHGHPDQG ,QFUHDVLQJVXUYLYRUSUREDELOLWLHVJLYHQ




















[ ZLOO ZLGHQ PRUH UDSLGO\ IRU PHQ WKDQ IRU ZRPHQ 6KRXOG JHQGHU GLIIHUHQFHV LQ ROGHU
SHUVRQ¶V WUDYHO EHKDYLRU GLPLQLVK DQGZRPHQ¶VFHVVDWLRQUDWHVGHFOLQHWRZDUGVWKRVHRIPHQ
WKHQ IRU ZRPHQ 6[
 ZLOO PRYH FORVHU WR 6[ VLJQDOLQJ OHVVHQHG GHPDQG IRU QRQDXWRPRELOH







LV LQ QHHG RI QRQDXWRPRELOH WUDQVSRUWDWLRQ  7DEOH  VKRZV WKHVH GLIIHUHQFHV IRU PHQ DQG
















































D PRGHVW JURZWK LQ WKH HOGHUO\ SRSXODWLRQ ZLWK DYHUDJH DQQXDO  JURZWK UDWHV RI DERXW 
SHUFHQWDQGWKHDQQXDOLQFUHDVHLQQRQDXWRPRELOHGHPDQGLVHYHQVPDOOHUDWRQO\SHUFHQW
7KLV VLWXDWLRQ FKDQJHV GUDVWLFDOO\ EHWZHHQ  DQG  ZKHQ WKH DYHUDJH DQQXDO JURZWK
UDWHV LQ WKH QXPEHU RI SHRSOH LQ QHHG RI DXWRPRELOH DOWHUQDWLYHV EHFRPHV VXEVWDQWLDOO\ 
SHUFHQWODUJHUWKDQWKHDYHUDJHDQQXDOJURZWKUDWHVIRUWKHROGHUSRSXODWLRQDVDZKROH
&RPSDULQJ WKH WZR DJHVWUXFWXUH VLWXDWLRQV WKXV VKRZV WKDW WKH XUJHQF\ RISURYLGLQJ
WUDQVSRUWDWLRQ VHUYLFHV PD\ ZHOO EH JUHDWHU LQ FHUWDLQ (XURSHDQ FRXQWULHV LQ SDUWLFXODU WKH
1HWKHUODQGVWKDQLQWKH8QLWHG6WDWHV7KH86KDVDFRPSDUDWLYHDGYDQWDJHEXWRQO\LQWKH
VKRUWUXQ0RUHRYHUZKHQDVVHVVLQJWKHIXWXUHGHPDQGLWPXVWDOVREHWDNHQLQWRDFFRXQWWKDW


















&KDQJHV LQ URDGZD\ JHRPHWU\ DQG VLJQDJH DQG WHFKQRORJLFDO DGYDQFHV LQ GULYHUURDGZD\
LQWHUDFWLRQFDQLPSURYHWKHVDIHW\RIURDGXVHIRUROGHUGULYHUV+DWFK%LJJHUEULJKWHUDQG









FDQ PLQLPL]H WKH GULYLQJ UHODWHG HIIHFWV RI LPSDLUPHQWV 6KDKHHQ DQG 1LHPHLHU  DOEHLW
SHUKDSVDWFRQVLGHUDEOHFRVW
/RFDWLRQ 3ODQQLQJ PD\ EH XWLOL]HG WR UHGXFH WKH GHPDQGV RQ ROGHU GULYHUV DQG
PDLQWDLQLQJWKHLUXVHRIFDUVDWDOHVVGHPDQGLQJOHYHO6LPSOLVWLFDOO\WKLVFDQLQYROYHPRYLQJ
UHVLGHQFHVFORVHUWRWKHVRXUFHRIGHULYHGWUDQVSRUWGHPDQGRUPRYLQJWKHVHVRXUFHVFORVHUWR

















ULGHVKDULQJ :DOGRUI  ZLWK IULHQGV QHLJKERUV RU UHODWLRQV 0RUHRYHU ZRUN E\ &YLWNRYLFK





WKHUH DUH PDQ\ ZD\V LQ ZKLFK WKH FRQYHQWLRQDO DQG VSHFLDOL]HG WUDQVLW PRGHV FDQ VHUYH WKH
HOGHUO\
2IWHQWKHH[LVWLQJ WUDQVLWV\VWHPVDUHQRWVXIILFLHQWDVDQDOWHUQDWLYH(YDQVZKR
DQDO\]HV PRELOLW\ DPRQJ WKH QRQGULYLQJ  SRSXODWLRQ LQ WKH 86 VXJJHVWV WKDW ³>W@UDQVLW









WR GULYH WKHP  %XW LW LV DOVR D µVWUDWHJ\¶ WKDW PD\ SURYH SUREOHPDWLF JLYHQ WKH ORQJHU OLIH
H[SHFWDQF\IRUZRPHQDQGJLYHQWKDWDGXOWFKLOGUHQRIWHQOLYHDQGZRUNLQIDUDZD\SODFHV´
+RZHYHU (YDQV  DOVR VXJJHVWV WKDW ³WUDQVLW XVH >DPRQJ WKH QRQGULYLQJ 
SRSXODWLRQ@ VHHPV WR EH SRVLWLYHO\ LQIOXHQFHG WR VRPH GHJUHH E\ FKDUDFWHULVWLFV WKDW PD\ EH
DVVRFLDWHGZLWKERWKWUDQVLWTXDOLW\ DQGVDIHW\´S)RUH[DPSOHLQFRQYHQWLRQDOEXVHV
ILQDQFLDOLQFHQWLYHVFDQEHJLYHQDQGVHDWVFDQEHUHVHUYHGIRUWKHHOGHUO\DQGLQILUPDVDOUHDG\

































KDV WHPSRUDULO\ EHFRPH LPSRVVLEOH DQG OHDUQ KRZ WR XVH WKHVH DOWHUQDWLYHV  $FTXLULQJ
NQRZOHGJHDERXWDOWHUQDWLYHVIRUPDWLRQRISRVLWLYHDWWLWXGHVWRZDUGVWUDQVSRUWDWLRQDOWHUQDWLYHV
DQG OHDUQLQJ KRZ WR XVH WKHVH DOWHUQDWLYHV VR DV WR JHW IURP $ WR % DUH QRW QHFHVVDULO\
VWUDLJKWIRUZDUGWDVNVIRUHOGHUO\SHRSOHZKRKDYHUHOLHGRQWKHDXWRPRELOHIRUWKHLUHQWLUHOLYHV
7KXV LW ZLOO EH D SULPH UHVSRQVLELOLW\ IRU SROLF\ PDNHUV WR SURYLGH VDIH DQG KLJK TXDOLW\







ZKR UHGXFH RU FHDVH GULYLQJ 3DSHU SUHVHQWHG DW WKH 
WK $QQXDO 0HHWLQJ RI WKH
7UDQVSRUWDWLRQ5HVHDUFK%RDUG:DVKLQJWRQ'&
&DUS)06LJQLILFDQFHRI0RELOLW\IRUWKH:HOOEHLQJRIWKH(OGHUO\,Q7UDQVSRUWDWLRQLQDQ











6WRS 'HVLJQ DQG $XWRPDWHG *XLGDQFH IRU /RZ)ORRU %XVHV (YDOXDWLRQ RI3URWRW\SHV
ZLWK,QYHVWLJDWLRQRI+XPDQ)DFWRUV7UDQVSRUWDWLRQ5HVHDUFK5HFRUG 
(YDQV (/  ,QIOXHQFHV RQ 0RELOLW\ DPRQJ 1RQGULYLQJ 2OGHU $PHULFDQV ,Q 3HUVRQDO




+DQGERRNV LQ 7UDQVSRUW +DQGERRN  7UDQVSRUW 6\VWHPV DQG 7UDIILF &RQWURO
$PVWHUGDP(OVHYLHU










5LGHVKDULQJ 7UDQVSRUWDWLRQ 5HVHDUFK 5HFRUG 5HSRUW +6   :DVKLQJWRQ
'&86$
.HQ\RQ6*'/\RQVDQG-5DIIHUW\ 7UDQVSRUWDQG6RFLDO([FOXVLRQ,QYHVWLJDWLQJWKH




.RKOHU +3 DQG , .RKOHU  )UDLOW\ 0RGHOOLQJ IRU $GXOW DQG 2OG $JH 0RUWDOLW\ 7KH
$SSOLFDWLRQ RI D 0RGLILHG 'H0RLYUH +D]DUG )XQFWLRQ WR 6H[ 'LIIHUHQWLDOV LQ 0RUWDOLW\
'HPRJUDSKLF5HVHDUFK 




3DUNHU ' / 0DFGRQDOG 3 6XWFOLIIH DQG 3 5DEELW  &RQILGHQFH DQG WKH 2OGHU 'ULYHU
$JHLQJDQG6RFLHW\ 
3HUVVRQ'7KH(OGHUO\'ULYHU'HFLGLQJZKHQWR6WRS*HURQWRORJLVW 
3ROODN 3%  5HWKLQNLQJ =RQLQJ WR $FFRPPRGDWH WKH (OGHUO\ LQ 6LQJOH )DPLO\ +RXVLQJ
-RXUQDORI$PHULFDQ3ODQQLQJ$VVRFLDWLRQ 














,Q : % %ODFN DQG 3 1LMNDPS HGV 6RFLDO &KDQJH DQG 6XVWDLQDEOH 7UDQVSRUW
%ORRPLQJWRQ,1,QGLDQD8QLYHUVLW\3UHVVSS
6DQGTYLVW.*URZLQJ8SZLWKDQGZLWKRXWD)DPLO\&DU,Q:%%ODFNDQG31LMNDPS





6KDKHHQ 6$ DQG 1LHPHLHU '$  ,QWHJUDWLQJ 9HKLFOH 'HVLJQ DQG +XPDQ )DFWRUV








'LIIHUHQWLDO &RQWULEXWLRQ RI 3ODFHFRPPXQLW\ WR 6HOIDFWXDOL]DWLRQ (QYLURQPHQW DQG
3ODQQLQJ%3ODQQLQJDQG'HVLJQ 
86%XUHDXRIWKH&HQVXV6WDWLVWLFDO$EVWUDFWRIWKH8QLWHG6WDWHVKWWSZZZFHQXVJRY




:DOGRUI %  $XWRPRELOH 5HOLDQFHDPRQJWKH(OGHUO\5DFHDQG6SDWLDO&RQWH[W(IIHFWV
*URZWKDQG&KDQJH IRUWKFRPLQJ
:DOGRUI % DQG 6 5RVHQEORRP  'ULYLQJ &HVVDWLRQ DPRQJ WKH (OGHUO\ 8QFHUWDLQW\ DQG
$QWLFLSDWHG&RQVWUDLQWV:RUNLQJ3DSHU8QLYHUVLW\RI$UL]RQD'UDFKPDQ,QVWLWXWH
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